was about 2.5 mg. per day. On administration of sodium chloride the blood ascorbic acid level began to drop and reached a minimum within a few days ( fig. 1 ). The effect of salt could be observed when more than 0.5g. per kg. per day was given.
A daily dosage up to 2 g. per kg. did not affect the extent of the reduction of the blood ascorbic acid level (table 1). As long as the salt administration continued it dropped to about 1.0mg. per cent. The urinary output of ascorbic acid remained, however, almost unaltered.
On withdrawal of salt from the diet the blood ascorbic acid level recovered within a few days. The above cited salt effect could also be observed in bilaterally adrenalectomized rabbits (2) (fig. omitted) .
However, as shown in fig. 2 with thyroidectomized rabbits no such salt effect appeared.
Moreover, the reduction of the blood ascorbic acid of the normal rabbit during the salt period could be prevented by thiouracil administration ( fig. 2 ). Thus it was deduced that excessive sodium chloride intake activates the thyroid gland via the anterior lobe of the hypophysis and induces reduction of the blood ascorbic acid level. It was then decided to determine which ion, sodium or chloride, was responsible for the salt effect.
As shown in fig. 3 , NaHCO3, Na2SO4 could have the same effect as NaCI, while KCI had none. Thus excessive intake of the sodium ion was found to be the causative factor.
H. Experiments
on Human Subjects When about 7g. of sodium chloride was added to each ordinary meal, the plasma ascorbic acid level dropped as in the case with rabbits ( fig. 4) . The accompanying increase in the basal metabolic rate might suggest that a similar mechanism comes into operation. It is remarkable that sodium chloride restriction on the other hand, increased the plasma ascorbic acid level in most subjects examined (table 2). The effect seemed to be pronounced in those subjects who have had previously low plasma ascorbic acid values.
The above mentioned effect of excessive sodium chloride administration both on the plasma ascorbic acid level and the basal metabolic rate was far less pronounced during hot summer season ( fig. omitted) .
Moreover, as shown in fig. 4 administration of ascorbic acid was found to prevent the increase in the basal metabolic rate and the elevation of arterial blood pressure due to excess salt. These phenomena might be explained as due to reduced central susceptibility to excess sodium ions under these conditions.
DISCUSSION
It is remarkable that such an ordinary dietary factor as sodium chloride influences the plasma ascorbic acid level which is regarded as a reliable index of the state of ascorbic acid nutrition.
The tests for ascorbic acid values by the Indophenol Method (Fujita) were in part repeated by the 2, 4-dinitrophenyl hydrazine method (4).
The absolute values obtained with this latter method were less than that with the former method.
However, the effect of sodium chloride could also be observed as shown in Table 3.   TABLE 3 . Reduction of Blood Ascorbic Acid on Salted Diet measured by 2, 4-dinitrophenyl hydrazine method (Rabbits).
The above mentioned increase in the metabolic rate of human subjects on excessive salt intake has also been observed by Ogata et al.3) We may conclude from the experiments reported above that an excess of sodium ions causes activation of the thyroid gland.
It should be mentioned here that histological examination of the rabbits' thyroid gland during the salt period revealed no appreciable changes. Definitive examinations of the thyroid gland activity especially of human subjects in relation to salt intake are now in progress . The central mechanism by which excessive sodium ion intake acts upon the thyroid gland remains yet to be solved.
SUMMARY
Excess sodium chloride intake diminishes the plasma total ascorbic acid level both in rabbits and human subjects . These phenomena were interpreted as the result of thyroid gland activation due to excess sodium ion .
